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C O M M I S S I O N E R
Poliomyelitis Immunization Status 
Aroostook County, Maine, 1959
Ed so n  K. L a b r a c k , M.P.H.*
In 1959 there were 90 cases of paralytic poliomyeli­
tis reported in Maine, 61 of which were reported in 
Aroostook County during the last four months of the 
year. This was the first significant outbreak of the 
disease in the State since 1955 and the first outbreak of 
such magnitude in Aroostook County in the history 
of communicable disease reporting in the State.
As a part of the epidemiologic analysis of the out­
break it was decided to conduct a study to obtain in­
formation concerning the poliomyelitis immunization 
status of residents of Aroostook County. Data for the 
study were collected during the months of November 
and December 1959 in a series of personal interviews 
conducted in a sample of households in Aroostook 
County. Interviewers from the student bodies of Aroos­
took State Teachers College, Ricker College, and Fort 
Kent Normal School visited nearly 400 households in 
12 towns and collected information concerning the 
poliomyelitis immunization status of 1484 persons.
Survey sampling methods were used to obtain an un­
biased estimate of immunization status in the County. 
The sample was designed to give each household in 
Aroostook County an equal chance of selection. The 
sampling method was stratified two-stage cluster sampl­
ing. The County was first divided into three areas, or 
strata. These will be referred to as South Area, Central 
Area, and North Area. See Chart 1. Samples of ap­
proximately equal size were selected in each strata. The 
primary sampling units within the strata were minor 
civil divisions.1 Each minor civil division was assigned 
a probability of selection proportional to its popula­
tion as enumerated in the 1950 Census and a sample of 
minor civil divisions was selected in each strata. One 
or more subsamples were then selected in each of the
1 Cities, towns, plantations, and unorganized townships. 
'Director, Division of Vital Statistics
minor civil divisions in the sample. In urbanized areas 
the subsample units were blocks. In rural areas the sub­
sample units were squares, one mile in each dimension, 
selected by means of a map overlay. Interviews were 
conducted at each household in each subsample unit. 
The number of interviews in each minor civil division 
was proportional to its population.
CH ART 1.
STU D Y DIVISIONS O F AROOSTOOK COUNTY
The respondents in the sample were cooperative and 
in general they answered the interviewer’s questions 
confidently. In most cases the respondent was the house­
wife. Interviewers reported no refusals and respond­
ents were able to furnish data concerning about 99%
of the individuals in the sample. Loss to the sample 
through inability of the interviewers to find persons at 
home was negligible.
September Poliomyelitis Immunization Status 
The September, 1959 poliomyelitis outbreak found 
the poliomyelitis vaccine status of Aroostook County 
residents slightly lower than that in the U.S. as a whole. 
According to sample data the percentage of individuals 
under 40 years of age who had received a 4th inocula­
tion with Salk poliomyelitis vaccine was 8.2% in Aroos­
took County as compared with 18.3%" in the U.S. 
However, the percentage of persons under 40 who re­
ceived 3rd, 2nd, and 1st inoculations was slightly higher 
in Aroostook County than in the U.S. as a whole, and 
the percentage who had received no inoculations was 
slightly lower.
Immunization Levels By Age 
The sample data indicate that persons of school age 
had the highest poliomyelitis immunization level in 
Aroostook County in September, 1959. The percent­
age of persons who had received one or more inocula­
tions with vaccine ranged from a high of 88.0% in 
the 5-19 age group to a low of 7.9% n persons over 60 
years of age. Table 1 shows sample data on poliomye­
litis vaccine status by broad age groups.
__________ ______  _  t a b l e  i________________________
p o l io m y e l it is  Va c c in e  s t a t u s  b y  a g e  g r o u p s  —
_  AROOSTOOK COUNTY. M A IN E. SE PT E M BE R . 1959
P er cen t im m unized  by num ber of inocu la tio ns
A ge__________________4_________ 3_________ 2_________ 1_________ 0_
U nder 1 .....................  0 .0 0 .0 23.9 16.9 59.2
1- 4 ..........................  7.7 46.6 14.8 7.7 23.2
5-19 ..........................  11.8 62.7 11.4 2.1 11.9
20-39 ..........................  4 6 32.7 10.9 8.1 43.8
40-59 ..........................  5 .8 15.1 10.9 4.2 64.1
60 and over ...........  1.5 3.7 2.7 0 0 92.1
Family Immunization Status 
One or more persons had received some vaccine in 
all but 19, or 4.9% of the households in the sample 
with one or more persons under 40 years of age. Among 
these 19 households were 11 with young children. When 
questioned as to the reason why none in the family 
had received vaccine four respondents stated that they 
distrusted or were disillusioned with the vaccine, two 
stated that they had no money for vaccine, and the 
remainder stated that they had simply neglected to 
have it.
Within families with one or more children, fathers 
displayed the poorest immunization level. Among 
fathers under 40 years of age in Aroostook County in 
September, 50.7% had had no vaccine as compared with 
35.2%, of the mothers in the same age group, and 
30.8%. of the fathers had three or more inoculations 
as compared with 41.7% of the mothers.
- U. S. data from U. S. Department of Health, Education, and 
Welfare, Public Health Service.
Immunization Levels By Area 
The level of immunizations varied in the 3 areas 
into which the County was divided for study. In gen­
eral, the immunization level was highest in the Central 
Area and lowest in the North Area. Table 2A shows 
sample data on vaccine status for persons under 20 
years of age in the U.S. and in each of the 3 areas of 
Aroostook County. Table 2B shows the same data for 
persons under 40 years of age.
_  _________________ T A B LE  2A_______ ____  ____
PO LIO M Y E LITIS VA C CIN E ST A T U S OF PE R SO N S UNDER 20 
Y E A R S OF AGE. U .S . AND AROOSTOOK COUNTY, MAINE.
____ SE P T E M BER. 1959_______  __________
P er cen t by num ber of in o cu la tio ns
A rea 4 3 2 1 0
U .S ....................... 23.8 44.8 10.8 4.0 16.5
Aroostook County 10.1 56.7 12.9 4.0 16.2
South A re a  ....... 3.8 68.1 11.0 3.3 13.8
C en tra l A re a  .... 17.0 49.4 16.2 4.4 13.0
North A rea  ....... 5.1 5 5.7 9.1 4.3 25.7
T A B L E  2B
PO LIO M Y E LITIS VACCIN E ST A T U S OF PE R SO N S UNDER 40 
Y E A R S OF AGE. U .S . AND AROOSTOOK COUNTY. MAINE. 
SE PT E M B E R . 1959
A rea
P e r  cen t by 
4 3
num ber of inocu la tio ns 
2 1 0
U .S ....................... 18.3 37.5 10.6 4.2 29.4
Aroostook C ounty 8.2 48.7 11.9 5.6 25.5
South A re a  ...... 3.6 55.9 10.3 4.6 25.5
C en tra l A re a  .... 13.5 44.4 13.8 6.9 21.4
North A re a  ...... 4.0 47.4 10.4 4.5 33.6
Adequacy Of Immunization Level 
For purposes of this study an "optimal poliomyelitis 
immunization level” is arbitrarily defined as a series 
of four inoculations with Salk poliomyelitis vaccine 
completed prior to August 1, 1959 or three inocula­
tions completed during the period January-August, 1959 
and partially immunized is defined as two inoculations 
prior to August, 1959 or three inoculations prior to 
January 1959. According to sample data an optimal 
immunization level had been achieved by 19.7% of 
children 1-4 years of age, 26.7% of persons 5-19 years 
of age, and 11.4%, of persons 20-39 years of age in 
Aroostook County by the median point of the outbreak.
The age group 5-19 years showed the most consistent 
immunization status in the three areas of the County 
as well as the highest level. Table 3 shows poliomyeli­
tis immunization status by broad age groups and areas 
of the County for persons under 40 years of age.
Immunization Activity' During Outbreak 
Inoculation with Salk poliomyelitis vaccine in Aroos­
took County during the September-November period 
proceeded at a rate three times as great as the rate of 
inoculation during the months January-August, 1959. 
During the September-November period 20.7% of the 
individuals under 40 years of age in the sample received 
inoculations with vaccine. The largest part of the im­
munization activity (70.8% ) during this period was 
the provision of 3rd and 4th inoculations. This ac­
tivity will serve to raise the immunization status of an 
additional 14.9% of the persons in the sample to an
TABLE 3
PO LIO M YE LITIS IM M UNIZATIO N ST A T U S O F PE R SO N S 
UNDER 40 Y E A R S O F AGE BY BROAD AGE GROUPS 
AND BY A R E A S
AROOSTOOK COUNTY. M AIN E, SE PTE M BE R , 1959
A ge group 
and a re a
P e r  cen t 
O ptim al
im m unized
P a r t ia l
P e r cen t not 
im m unized
1-4 y e a rs
Aroostook County .............. 19.7 49.4 30.9
South A re a  ........... ............... 16.3 61.3 22.4
C en tra l A rea  ...... ..............  28.6 44.7 26.8
North A rea  ........... .............. 9.1 47.7 43.2
5-19 y e a rs
Aroostook C ounty .............. 26.7 59.3 14.0
South A re a  ........... .............. 26.9 62.5 10.7
C en tra l A rea  ...... ..............  26.6 62.7 10.7
N orth A rea  ........... ..............  26.6 52.0 21.4
20-39 y e a rs
Aroostook County .............. 11.4 37.1 51.6
South A re a  ........... .............. 15.1 33.2 51.6
C en tra l A rea  ...... .............. 15.9 37.3 46.8
N orth A rea  ........... ..............  2.0 39.6 58.5
T A B L E  4
PO LIO M YE LITIS IM M UNIZATIO N A CTIVITY BY BROAD 
AGE G RO UPS
ARO O ST O O K  C O U N T Y .  M A I N E .  S E P T E M B E R - N O V E M B E R .  1959
P e r  cen t inoculated  by age  groups
A rea T otal un der 40 1-4 5-19 20-39 40+
Aroostook County 20.7 25.8 21.2 15.8 5.2
South A rea  ...... 11.8 20.4 10.7 8.3 2.3
C en tra l A re a  .... 26.8 33.9 23.7 24.8 8.4
N orth A re a  ...... 18.4 25.8 21.2 15.8 5.2
Includes 1st. 2nd, 3rd, an d  4th in o cu la tio ns
optimal level. Immunization activity was greatest 
in the younger age groups. Table 4 shows poliomyelitis 
inoculation activity in Aroostook County during the 
period September-November, 1959 by area and by 
broad age groups.
December Poliomyelitis Immunization Status
Immunization activity in Aroostook County during 
the period September-November, 1959 resulted in a 
marked improvement in the immunization level in the 
County. The percentage of persons under 40 years of 
age with four inoculations with Salk poliomyelitis vac­
cine rose from 8.2% in September to 21.4% in De­
cember. This compares favorably with the percentage 
in the U.S. as a whole in September which stood at 
18.3. The percentage of individuals under 40 with 
four inoculations in December was highest in the Cen­
tral Area at 36.4 and lowest in the South Area at 10.5. 
Table 5A shows sample data on poliomyelitis vaccine 
status of persons under 20 years of age in Aroostook 
County by area, and Table 5B shows the same data for 
persons under 40 years of age.
In addition to the 21.4%, under 40 years of age with 
four inoculations before December, 1959, 14.3% had 
had three inoculations, the last of which took place in 
1959, thus the total for persons under 40 years of age 
with adequate vaccine was 35.7% in December. The 
percentage with optimal immunization in the group
TABLE 5A
PO LIO M Y E LIT IS VACCIN E ST A T U S OF PERSO N S UNDER 20 
Y E A R S OF AGE
U .S ., SE PT E M B E R . 1950, AND AROOSTOOK COUNTY. M AIN E, 
_______________________  DECEM BER, 1959
A re a
P er cen t by 
4 3
num ber
2
of inoculs 
1
itio n s
0
U .S ........................ 23.8 44.8 10.8 4.0 16.5
A roostook C ounty 25.2 44.0 12.6 2.7 15.5
South A re a  ....... 10.5 65.2 9.0 2.9 12.4
C en tra l A re a  .... 36.4 33.2 17.0 1.6 11.7
N orth A re a  ...... 19.8 44.3 8.7 4.0 23.3
T A B LE  5B
PO LIO M Y E LIT IS VACCIN E ST A T U S OF PE R SO N S UNDER 40
Y E A R S OF AGE
U .S ., SE PT E M B E R . 1959. ANI) AROOSTOOK COUNTY. M AIN E.
DECEM BER. 1959
P er cen t by num ber of inocu la tio n s
A rea 4 3 2 1 0
U .S ........................ 18.3 37.5 10.6 4.2 29.4
A roostook C ounty 21.4 37.0 13.0 4.8 23.8
South A re a  ...... 9.1 52.9 10.0 4.2 23.7
C en tra l A re a  .... 31.1 28.8 16.1 5.4 18.6
N orth A rea.......... 16.4 37.3 10.4 4.2 31.7
T A B LE  6
PO LIO M Y E LITIS IMMUNIZATION ST A T U S OF PE R SO N S
UNDER 40 Y E A R S OF AGE BY BOARD AGE G RO UPS
AND BY A R E A S
AROOSTOOK COUNTY. M AIN E, DECEM BER. 1959
A ge group P er cen t im m unized P e r  cen t not
an d  a re a A dequate ly P a r t ia l ly im m unized
1-4 y e a rs
Aroostook C ounty .............. 36.3 38.9 24.8
South A re a  ............ .............. 30.6 51.0 18.4
C en tra l A re a  .... .............. 50.0 31.4 18.6
N orth A re a  ........... .............. 20.4 41.1 38.5
5-19 y e a r s
Aroostook C ounty .............. 45.9 41.4 12.6
South  A rea  ........... .............. 36.2 53.7 10.0
.............. 49.7 40.6 9.8
N orth  A re a  ............ .............. 47.4 33.9 18.7
20-39 y e a r s
A roostook C ounty .............. 20.9 30.4 48.6
South A re a  ............ .............. 18.5 31.2 50.3
C en tra l A re a  ...... .............. 30.3 27.6 42.0
N orth A re a  ............ .............. 8.9 34.0 57.1
under 20 years of age was 42.6. Table 6 shows im­
munization status by areas and by broad age groups 
for persons under 40 years of age.
Summary
A sample survey showed the poliomyelitis vaccine 
status of persons in Aroostook County to be slightly less 
than that for the U.S. as a whole at the time of an out­
break of poliomyelitis in the County in September, 1959.
The age group 5-19 years was best protected, with 
26.7% having an "optimal” immunization level.
The immunization level was highest in the Central 
Area and lowest in the North.
During the period September-December, 1959 im­
munization activity was three times as great as during 
the first eight months of the year. As a result of this 
activity the immunization level increased to a point 
somewhat higher than in the U.S. as a whole by De­
cember.
